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ABSTRACT 

•Derivatives of 4-aminobutyric acid and drugs, active in particular on the 
central nervous system, containing same." 



The present invention relates to new derivatives of lower 
alkyl amino acids of formula (I) R 
R-COHN - (CH 2 ) m - CH - (CH 2 > n - COn( 1 
X R 2 
in which Ris an alkyl, cycloalkyl, possibly substituted phenyl 
group, m is 0 to 3 and n is 0 to 2, X is H or alkyl or phenyl- 
alkyl, R 1 and R 2 are H, alkyl, aralkyl, cycloalkyl or phenyl or 
form with N a heterocycle with 5 or 6 groupings. 
It also relates to a process for preparing said products and the 
drugs, active in particular on the central nervous system, con- 
taining said products. 
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Derivatives of 4-aminobutyric acid and drugs, active in particular on the 
central nervous system, containing same. 

The present invention relates to derivatives of lower alkyl 
amino acids having pharmacological properties on the central ner- 
vous system. 

More particularly, the invention relates, as new products, 
5 to amides of lower alkyl amino acids corresponding to the general 
formula: 

^ R, 

R-CONH-(CHJ m -CH-(CHJ -CON 1 (I) 

£ m | c. n N »«^ 

X R 2 

in which: 

- R designates a linear or branched alkyl group having from 1 to 7 
10 atoms of carbon or a cycloalkyl group; 

- m represents an integer of from 0 to 3; 

- n represents an integer of from 0 to 2, on condition that m+n 
is equal to or greater than 1; 

- X represents hydrogen, a lower alkyl group (1 to 4 carbon atoms), 
15 a phenylalkyl group in which the phenyl group is possibly substituted; 

- Rj and R 2 considered separately designate hydrogen, a linear or 
branched alkyl group having from 1 to 18 carbon atoms, an aralkyl 
group, a cycloalkyl group or a possibly substituted phenyl group; 
or 

20 R^ and considered together with the atom of nitrogen to which 
they are attached represent a heterocycle with 5 or 6 groupings 
possibly comprising a second heteroatorn such as pyrrolidine, mor- 
pholine, piperazine or pyridine and its partially or totally hydroge- 
nated derivatives. 

25 The compounds of the invention show interesting activities 

on the central nervous system and may be used in particular as 
sedatives, tranquilizers, hypnotics and minor tranquilizers. 

The compounds according to the invention may be obtained 
according to the following reaction diagram: 

30 H 2 N-(CH.) -CH-(CHJ -COOR' R-COC1 

X L 

(R 1 being H or a lower alkyl radical) 
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^ R l 

HN 

RCONH- ( CH 2) m"9 H - ( CH 2 ) n-COOR 1 ^ R 2 



(2) 

RCONH- ( CH 2 ) m-? H - (CH 2 ) n ~CON 

X ^R 2 

From the known composite aminoacids oc aminoesters 1, 
the amide acids 2 are obtained by action of the chloride of 
R-C0C1 acid within a suitable solvent, such as water, ether or a 
lower aliphatic alcohol and in the presence of an acceptor of 
mineral or organic hydracid and, in particular, sodium hydroxide 
or tr ie thylamine. 

The amide acids or esters 2 are isolated from the 
reaction mixture and, most often, are used as such without 
purification for the following step. 

Amidif ication {reaction wi th HN ) may be effected 

^*2 

according to various methods. 

When R 1 represents a lower alkyl radical, the reaction 

^ R l 

is made of the ester 2 on the amine HN in solution in a lower 

^2 

aliphatic alcohol or using an excess of amine as solvent. 
Operation is generally carried out at a temperature of between 
about 0 and about 50 °C and, most often, at ambient temperature. 
The duration of the reaction may vary from an hour to several 
days. When R 1 represents hydrogen, the reaction of the acid 2 
x *l 

on the amine HJ{ is made either by passing through the 

intermediary of the corresponding ester (conversion of acid into 
an ester of lower aliphatic alcohol) or by using a mixed 
anhydride formed from the acid 2. This mixed anhydride is 
formed by reacting the acid on the chloro formate of ethyl in the 
presence of an alkaline agent such as tr iethylamine . Operation 
is carried out in a suitable solvent such as te tr ahydro f ur an 
without it being necessary to isolate the mixed anhydride 
obtained. Operation is generally carried out at a temperature 
of between 0 and 40°C for a duration which may vary from 3 to 15 
hours, about. 
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The following non-limiting examples will enable the 
scope of the invention to be more readily understood. 
Example 1 

Butyl- 10 dioxo-4,9 diaza-5,10 tetradecane (CM 40039) 
(I) R = CH 3 -(CH 2 ) 2 -; m - n = 1; X = H; « R 2 = -(CH 2 > 3 CH 3 

a) To a solution of 10.3 g of 4-amino butyric acid in 
110 ml of a 2N aqueous solution of sodium hydroxide cooled in 
ice, are added, drop by drop, with stirring, 11.7 g of butyryl 
chloride. After the end of the addition, stirring is continued 
for 4 hours. 

The aqueous solution is washed with methylene chloride, 
then the aqueous phase is acidified and saturated with sodium 
chloride. It is extracted with methylene chloride, dried over 
sodium sulfate and evaporated to dryness in vacuo. The solid 
residue is stirred three times with pentane (300 ml) then dried 
in vacuo. Weight 9.1 g used as such for the following operation. 

b) the acid obtained hereinabove (9.1 g) is dissolved 
in 200 ml of dry te tr ahydrof ur an . 6.06 g of tr ie thylamine and 
6.51g of ethyl chloc ofor mate are added, maintaining the 
temperature lower than or equal to 5°C. It is left 1 hour with 
stirring, then 7.74 g of dibutylamine ace added drop by drop. 
It is left one night with stirring at ambient temperature. 

The insoluble substance is filtered and the solvent is 
evaporated to dryness. The residue is taken up in ether and the 
solution is washed with a dilute solution of sodium hydroxide 
and, finally, with a saturated aqueous solution of sodium 
chloride. The ethereal solution is dried over sodium sulfate, 
the solvent is evaporated to dryness and the residue is 
distilled in vacuo. 6.2 g of a pale yellow liquid are obtained 
b.p./O .01 mm: 170°C. 
Example 2 

Operation is carried out as in Example 1, but varying 
the amine used in paragraph b) • 

The products (I); R = CH 3 (CH 2 ) 2 , m = n = 1, X = H 
shown in Table I hereinafter are thus obtained. 
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Example 3 

Operation is carried out as in Example l r but varying, 
on the one hand , the acid chloride used in the first step and, 
possibly, on the other hand, the amine used in the second step. 

The products (I) shown in Table II hereinafter are thus 

obtained. 
E xample 4 

Butyl-5 ethyl-12 roethyl-13 dioxo-6,11 diaza-5,10 pendadecane 
(CM 40195) 

(I) R - CH 3 CH 2 -CH— CH- ; m = n = 1 ; X = H ; R^ = R 2 = - (CH 2 > 3 CH 3 
CH 3 C 2 H 5 

a) To 9.18 g of the hydrochloride of benzyl ester of 
4-amino butyric acid dissolved in 100 ml of te trahydrof uran , are 
added 8.08 g of tr iethy lamine. The mixture is cooled by an ice 
bath, then 6.5 g of chloride of ethyl-2 methyl-3 pentanoic acid 
are added drop by drop. It is left one night with stirring at 
ambient temperature, then the reaction mixture is filtered and 
the solvent is evaporated to dryness. 

The residue is taken up in ethyl acetate, washed with 
water then witn a dilute solution of sodium hydroxide, again with 
water, then with a dilute solution of hydrochloric acid and, 
finally, with a saturated solution of sodium chloride. The 
solution is dried over sodium sulfate and the solvent is 
evaporated to dryness in vacuo. 

11 g of benzyl ester of the ethyl-7 methyl-8 oxo-6 
aza-5 decanoic-1 acid are thus obtaned. This ester (llg) is 
dissolved in 150 ml of 96 ethanol and hydrogen at atmospheric 
pressure in the presence of 1 g of palladium on charcoal with 
10% of palladium. At the end of the reaction, the catalyst is 
filtered and evaporated to dryness in vacuo. To the residue 
taken up in the anhydrous ether (100 ml) are added 6 g of 
dicyclohexylamine and the mixture is left one night at 0°C. The 
salt formed is dewatered and washed with ether. Weight: 7.8 g. 

The salt thus obtained is dissolved in 100 ml of 
water. The solution is cooled in ice and acidified by 
concentrated hydrochloric acid up to pH ~ 1.5. The solution of 
sodium chloride is saturated and extracted with ethyl acetate. 
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The organic solution is washed three times with a saturated 
solution of sodium chloride, dried over sodium sulfate and 
evaporated to dryness. 

3.9 g of ethyl-7 methyl-8 oxo-6 aza-5 1-decanoic acid 
are thus obtained. 

b) According to the technique of Example 1 b) , 
dibutylamine is reacted on this acid. In the same way, CM 40195 
is obtained in the form of an oil; b. p. /0.01mm: 200°C. 
Example 5 

Dioxo-4,12 diaza-5,13 heptadecane (CH 40387) 

(I) R - CH 3 CH 2 CH 2 -; m = 3;n = 2;X=H; R^H; R 2 = (CH 2 > 3 CH 3 

a) To a solution, cooled in ice, of 5.2 g of 7-amino 
heptanoic acid in 80 ml of 4N sodium hydroxide, are slowly added 
with stirring, 4.8 g of butyryl chloride. Stirring is continued 
for 4 hours, then the mixture is acidified up to pH = 2 by 
hydrochloric acid. it is extracted with ethyl acetate, the 
solution is dried over sodium sulfate and the solvent is 
evaporated to dryness in vacuo. 

An oil (4.2g) is obtained which crystallises. It is 
re-chrystallised in hexane; melting point by the Koffler method 
(rn.p.k) 68°C. 

b) To the solution of 2. 3 g of the acid obtained 
previously in 30 ml of dry te tr ahy dro f ur an , are added 1.1 g of 
tr iethylamine , then 1.2g of ethyl chlor ofor mate . It is left 2 
hours with stirring, then the solution of 0.85 g of butylamine 
in 5 ml of tetr ahydr ofur an is slowly added. It is left with 
stirring for 15 hours at ambient temperature, then water is 
added and extracted with ethyl acetate. The organic solution is 
washed with a solution of sodium carbonate, dried over sodium 
sulfate and the solvent is evaporated to dryness. The residue 
is recrystallised in acetonitril ; rn.p.k: 132°C. 

Example 6 

By operating as in Example 5 from different aminoacids 1 and by 

varying the reagents R-COC1 and ^NH, the products (I) 

R 2^ 

shown in Table III hereinafter are obtained. 
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Example 7 

Dioxo-2, 7 diaza-1, 6 decane (CM 40401) 

(I) R = CH 3 (CH 2 ) 2 -; m = n = 1; X = H; ^ = R 2 = H. 

a) To a solution of 17 g of oxo-6 aza-5 1-nonanoic acid 
(obtained according to example la)) in 500 ml of absolute 
e thanol , are added 10 ml of concentrated sulfuric acid and the 
mixture is stirred for 4 days at ambient temperature. The 
solvent is evaporated at 30 °C in vacuo and the residue is taken 
up in icy water. The miture is neutralised by addition of 
sodium bicarbonate, then extrac- 
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ted with methylene chloride. It is dried over sodium sulfate and 
evaporated to dryness. 

16 g of the expected ethyl ester are obtained, 
b) the 16 g of ethyl ester obtained hereinabove are 
5 introduced in 300 ml of a 16% solution of ammonia in methanol. 
Stirring is carried out for 5 days at ambient temperature. The 
solvent is evaporated to dryness and the residue is taken up by 
ether. The sold is dewatered and washed with acetonltrll. 

Colourless crystals (10 g) are obtained, m.p.k: 135°C 
10 (acetonitril ). 
Example 8 

(dlmethoxv-3. 4 benzyl)-6 dioxo-4, 9 diaza-5,10 tetradecane 

(CM 40187) r -^ OCH 3 

(I) R = CH 3 CH 2 CH 2 - m=0; n=2; X= -CH^ X^OCH^R^H 
15 R 2 = -(CH 2 ) 3 CH 3 \=/ 

Operation is carried out as in Example 7, replacing in 
the first reaction the 4-chloro benzoyl chloride by an equivalent 
quantity of butyryl chloride. 

In the same way, the expected compound is obtained in 
20 the form of a colourless solid; m.p.k: 152°C. 

The products according to the invention have been sub- 
jected to various tests concerning their pharmacological activity 
and, in particular, their action on the central nervous system. 
A) Pharmacological activity 
25 1) Sedative and hypnotic effect 

a) Study of the actograph _ 

The measurement of the actograph is carried out In the 
mouse 45 mins. after the product has been administered. Operation 
is carried out on batches of 12 animals, each being isolated for 10 

30 mins. before measurement. The counting of the scores is effected 
by cutting of two perpendicular light beams. 

Table IV hereinafter shows the results obtained with 
various products of the invention administered at the dose of 500 mg/ 
kg per os. The results are expressed in percentage of variation of 

35 the scores obtained with respect to control animals which have not 
been treated. 
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The products are noted to be distributed in two groups: 

- those provoking hypomotility such as 40217, 40039, 40271, 
40272, 40319; in the event of the .treated animals showing a loss 
of the turning-round reflex, which translates the actual effect of 

5 narcosis of the product, PRR has been noted; 

- those provoking hypermotility, such as 40142, 40398, 40397, 
40404, 40253, 40355, 40209; to specify the results obtained, the 
study for two products has been repeated in dose-effect 
according to the same protocol. 

10 The results obtained are shown in la ble V hereinafter. 

k ) ??1 ? n * L * ° n °* narcosis by pentobarbital 
The products to be studied were administered per os 
in the mouse at a dose of 500 mg/kg, 1 hour before the pento- 
barbital injected by the intraperitoneal route at a rate of 20 mg/kg. 
i5 The percentage of the animals having lost the turning- 

around reflex is determined. The results are expressed in percen- 
tage or, in some cases, in effective dose 50 (ED 50) or dose pro- 
voking narcosis in 50% of the animals treated. 

The results are shown in Table VI hereinafter. 
20 c ) Elecjiroencephalograghic study 

In order better to understand the hypnotic activity of the 
products according to the invention, an electroencephalographic 
study has been effected on one of them, namely CM 40039. 

The 40039 Is studied at the dose of 350 mg/kg p. o. 
25 in three rats. After a period of habituation of 10 days (lightened 
period from 8 a.m. to 8 p.m. and dark period from 8 p.m. to 
8 a;m~.) the animals are recorded for 5 days with the solvent (10% 
gum arabic), then recorded for 4 days during which they receive the 
product at 9 o'clock each morning. After this chronic administra- 
30 tion, the animals are recorded the following 5 days (checking period). 
Results : 

The animals are recorded 24 hours out of 24/ The 
statistical study is made on sections of 24 hours. An overall analysis 
is made on the three rats by accumulating the 15 control days, the 
35 12 days of treatment, the 15 checking days. In each hourly section of 

24 hours, the arouse time (EV), slow sleep (SL), paradoxal sleep (SP), 
total sleep (ST), as well as the ratio (in %) paradoxal sleep/total 
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sleep (SP/ST) are evaluated (cf. Table VII hereinafter). 

During the whole period of study, the recordings have 
not shown any morphological changes of the encephalography 
outline. 

5 The product provokes a significant reduction In waking 

(-8,1%) correlated to a significant increase in the slow sleep 
(+6.6%). 

This effect persists during the checking phase. 

2) antieplleptic effect 
10 The antiepileptic effect was determined vis-a-vis 

convulsive crises provoked by electroshock or by bicuculllne. 

Electroshock (12. 5 V for 0. 5 sec) is effected in the 
mouse 60 mlns. after administration of the product by the oral 
route. 

15 Bicuculllne is administered to the mouse by the intra- 

venous (route at a rate of 1 mg/kg, 60 mins. after the product to 
be studied has been given per os, The protector effect obtained 
vis-a-vis the tonic crises is noted. 

By operating on various batches of animals with diffe- 
20 rent doses of the product to be studied, the median effective dose 
(ED 50) can be determined. 

The results are shown In. Table VIII hereinafter and show 
the clear antiepileptic properties of the products studied. 
B) Biochemical study 
25 a) Effect on the rate of 4-aminobutyric acid 

The 40039 was administered 30 mlns. before sacrifice 
in the mouse. The rate of 4-amlnobutyric acid was evaluated on the 
whole brain (batch of 6 animals) (cf. Table IX hereinafter). 

The 40039 provokes a rapid increase in the rate of 4-amIno 
30 butyric acid In the whole brain in the mouse. 

b) Effect on the central dopamine rg^y 

The effect of the products on the central dopaminergic 
activity was studied by measurement of the accumulation of homo- 
va nil lie acid over a period of 24 hours after adminstration of the 
35 products in the mouse. 

The rate of homovanilllc acid (HVA) is evaluated In the 
whole brain, the animals receive an injection of probenecldum 
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(200 mg/kg I. p. ) an hour and a half before sacrifice (batch of 10 
animals). 

The two products provoke similar effects on the rate of 
HVA, in particular, they provoke an increase in the rate 4 hours 
5 after their administration and a considerable reduction 24 hours 
after their administration (cf. Table X hereinafter), 
c) Acute toxicity 

The products to be studied are administered by the oral 
route at doses of 500 and 1000 mg/kg to batches of mice. The mice 
10 are observed for 24 hours and the mortality is noted. 

The results expressed in percentage of mortality are 
shown in Table XI hereinafter. 

They indicate that, at the dose of 500 mg/kg, none of the 
products studied showed aoy sign of acute toxicity. At 1000 mg/kg, 
15 a very high dose, a few products show a 100% toxicity, but, in 
the majority of cases, acute toxicity remains low or zero. 

The tests thus carried out show that the products accor- 
ding to the invention present interesting pharmacological properties 
and a low toxicity. Consequently, they may be used in human thera- 
20 peutics, particularly for the treatment of neurological and psychic 
disorders. 

In particular, the products according to the invention may 
be used for treating disorders in mood or behaviour; nervoslsm, 
irritability as well as for treating anxious states and insomnia. 
25 These products may be administered by the oral route or 

by Injectable route. The pharmaceutical compositions may be solid 
or liquid and may be in the form, for example, of tablets, capsules, 
granules, suppositories or injectable preparations. 

The dosage may vary to wide proportions, in particular 
30 depending on the type and seriousness of the disorder to be treated 
and according to the mode of administration. Most often, in the 
adult, by the oral route, it is included between 0.100 and 1 g per 
day, possibly spread out in several doses. 

By way of examples of pharmaceutical compositions, 
35 the following preparations may be cited: 
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Capsules 

CM 40039_at 100_m£ 

CM 40039 10° m 8 

Aerosil L Giraffe Mar^) 0 . 5 mg 

5 Magnesium stearate 1. 5 mg 

Starch ST A RX 1500 48 mg 

150 mg 

Tablets 

? ¥l *9± 2 ? A*. 599 - m £. 

10 CM 4014?: 200 mg 

Mlcrocrystalline cellulose 100 mg 

■Lactose 197 mg 

Magnesium stearate 3 mg 

500 mg 
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. TABLE I 
CH 3 - (CH 2 ) 2 -CO-NH-(CH 2 ) 3 »C0-N 



— *2 



Code i 
numbei 



"Melting point (°C) 
(solvent of. cristallisa- 
tion) or boiling point 
[°C (pressure)] 



40 142 
40 205 

40 206 
40 207 

40 208 
40 209 

40 210 

40 211 

40 216 

40 217 
40 218 

40 219 

40 252 

40 316 
40 396 
40 398 



H 
H 



-(CH 2 ) 3 CH 3 
-(CH 2 ) 7 -CH 3 



n 3 



□ 



-a 

ego 



o 



0 F 



CH 3 

•CH-CH 2 -CH 3 



(CH 2 ) 2 -CH : 
H 



f H 2 



o 



H 

H 
H 
H 



-CH-CH 2 -CH 3 



-(CH 2 ) 2 -CH 3 
" C 18 H 37 

-CH 2 CH 2 OH 

— CH- • 
^CCH 2 ) 2 CH- 



120,5 (acetonitrile) 
118 (acetonitrile) 



84 I pr ecipitated and 
washed with ether) 



102 ( " ) 

62 ( " ) 
134 ( " ) 

122 (isopropanol) 

nj 50 ft C (decomposition) 

b,p, : 185-190 (0,01 mm) 
b, p. : 190-194 (0,01 ram) 

1 24 (acetonitrile) 

(anhydrous 
60 ether) 

1 02 (acetonitrile) 

1 32 (acetonitrile) 
1 00 (acetonitrile) 
1 30 (acetonitrile) 
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TABLE" .' I (.cont. ) 



Code 
numbei 



40 463 

AO 466 

40 521 
40 532 

40 947 
40 984 
40 987 

40 988 
40 989 

40 990 



H 
H 

H 

.(CH 2 > 4 -CH 3 



-CH 2 CH 3 



-CH 



,CH 0 



-CH, 



4 



.(CH 2 ) 5 -CH 3 
-CCH 2 ) 4 -CH 3 
•CH-CH 2 CH 3 

CH 3 CH 3 
CH CH -iH 
CHo 



CH 3 
-C— CH 2 CH 3 

3 ?3 
-CH 2 -C— CH 3 

CH, 



Melting point (°C) 
(solvent of cristallisa- 
tion) or boiling point 
[°C (p re s s u r ej] 



124 (acetonitrile) 
124 (acetonitrile) 
110 (acetonitrile) 
124 (acetonitrile) 

110 (acetonitrile) 
Oil (dhrdmatographed) 
97 (acetonitrile) 

108 (acetonitrile) 
72 (acetonitrile) 

70 (acetonitrile) 
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TABLE. II 
R CO NH — (CH^K CO N 

R 2 



Code 
nurnbe 


R 

r 


1 


R, 
2 


Meltin^jjolnt " 

Boiling point : 
r°C(pressure) ] 




CH 3 








40 254 




H 


(CH 2 ) 3 -CH 3 


88 (ether) 


40 272 


CH 3 
CH 3 

H-C — t — 
■> 1 

CH 3 


-(CH 2 )-CH 3 


-CCH 2 ) 3 -CH 3 


b.p; 165r.l67 

(0,01 mm) 


40 273 


CH 3 -CCH 2 ) 6 - 


H 


-(CH 2 ) 3 -CH 3 


118 (acetonitrile) 


40 274 


CH 3 -CCH 2 ) 6 


-(CH 2 ) 3 CH 3 


-(CH 2 ),CH 3 


b. p:, 210-215 

(0 # 01 nwO 


40 417 


H-C 

^CH — CHj 


H 


-(CH>,)--CH, 


„ H rt (ethyl 
110 acetate) 


40 418 


3 

• ^CH~CH 2 
H 3 C 


H 


-(CH 2 ) 2 -CH 3 


122 (acetonitrile) 


40 440 


>- 


H 


-CCH 2 ) 2 -CH 3 


141 (acetonitrile) 


40 443 


t>- 


H 


-(CH 2 ) 3 -CH 3 


145 (acetonitrile) 


40 462 




-(CH 2 ) 3 -CH 3 


-(CH 2 ) 3 -CH 3 


b. p: 184 (0 # 01 mm) 


40 467 




H 


-(CH 2 ) 3 -CH3 


98 (acetonitrile) 


40 885 


H C-CH.CH,- 

H 3 C-CH 2 CH 2 -— 


H 


-(CH 2 ) 3 CH 3 


128 (acetonitrile) 
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M 
H 



o 

3 

! 1 — i 

.2 fl *■ 
& 8 5 

S> W> 8 


B OB *H /-^ ^ ^ 

* M H — 1 O* ,-1 .-4 _ C O r-< O OH 
, d) Ol 1 O Tt 1 O U 01 AJ «H i_> «H U-H 

i .d ,n »n • " vo% »h n <u n a; ^ ii^ 
4J <j vo o ~ coo r-i a u ■*-» u AJ u ^ 

<y <U * w ,— t w Ml) CO »H CO -H fO-n 

\o <t . co m S 
~» ^ r- x> ^ ^ " 




■2° to ^ro ^to ro ^ro to _ro 

o G G G c_? G u G G 

rO ro ro ro ro ro ro ro ro 

CM CM CM CM CM CM CM CM fM 

x x x x X X XXX 

v— ' v— ' *■ — ' w v — ' w v — / 

III 1 1 1 1 1 1 




ro 

z: _*o to 

V G C 

ro _ ro ro 

CM "™ CM CM n m~ 

G G G 

I I 1 




ro ro to 

XXXX X X XXX 

U U CJ 

1 1 1 


p 


(MOO O O CM r- CM O 


0 


CM r— i— ^- i— rO OOcVI 




ll CM CM CM 
fM CM /-n ^ 
i / — > <r- \ 1 1 I CM CM CM 

cm cm to ro ro ro ro ro x X X 

' x x x 1 x x 1 x x 1 x U u o 

ro U O U— U— w tJ— U w— CJ— w w w 

5 T T J, J J, ill 

ro to ro ro ro ro ro to 

u G ~* cj • G u 


1 Code 
| number 


40 215 
40 253 
40 271 

40 318 
40 319 

40 386 

40 395 
40 397 
40 404 
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TABLE IV 



N° Products 


Measurement of actograph 
/p. cent scores^ *\ 
\ /controls J 


40 217 


- 37 * 


40 039 


PRR 


40 206 


- 8 


40 271 


- 53 ** 


40 401 


- 20 


40 398 


+ 54 ±* 


40 142 


+ 50 -** 


40 516 


+ 16 • , . 


40 39S 


-55 


40 397 


+ 91 ** 


40 404 


+ 52 ** 


40 272 


- 47 ** 


40 319 


- 51 ** 


40 253 


+ 33 * 


40 355 


+ 62 ** 


40 209 


+ 36 * 


40 254 


2 



• 
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TABLE IV (cont. ) 



N° Products 


Measurement of actograph 

(p. cent scores/ controls) 


40 386 


- 57 ** 


40 417 


+ 56 ** 


40 418 


+ 93 ** 


40 443 


+ 78 *± 


40 463 


+ 41 ** 


40 466 


+ 97 *± 


40 467 


+ 115 ±* 


40 521 


+ 101 ** 


40 947 


+ 37 * 



* P<0,O5 



** p<0,01 



1208230 

-17- 



O 



o 



•o 



;M 40 039 


O | OO 1 
vO | fsj | 
*~* 1 1 

1 1 1 


CM 40 142 


i i 

1 >K 1 
1 >K l 
O | | 
O 1 O | 
Tf 1 LO | 
1 | 

1 4 1 
1 I 


1 >K 1 
f >K 1 

O | | 

. 00 1 | 

i tn i 
i i i 


I X 1 
1 >K | 
t | 

O | OO | 

o i ro | 

■ O | | 

( + 1 
l | 
l i 


1 *< 1 o 

1 >K 1 

O 1 | o 
i CO 1 

! *° ! v/ 

i i t 

I * P. 


i j 

' i | 

i i 

l i 

l «— i 
O 1 i~o | 
O I | 

I + I x ■ 
1 1 
1 1 
1 1 


1 >K 1 >K 

O | o! 
N I to 1 

I ii 


t 1 t- 

1 1 o 

t t * 

1 1 o 

O 1 T~ | 

1 1 

1 1 Cl 




! « ! £ 

1 »-» 1 o 

t/> 1 | 

° j\g ! 
• i uN" i 

a i o \ i p« 

1 fH | 

bO 1 o 1 

S 1 W 1 
00 1 1 
E 1 4J 1 

^ i ci i 
i a> i 
<u i u 1 
t/> i i 

O 1 • | 
P> 1 P. 1 




Dose (mg/kg p. os) 

p. cent scores / 

^/controls 

XX ] 




8 1208230 

TABLE VI 



N° Products 


rercentdge oi animals in narcosis 
it 500 mg/kg p. os or dose (p. os) 

T*i la/virnl^inw Sll 4 nf 1 ft/111/* t 1 OT1 X 

provuAing o oi uiauv nun oi 

narcosis ( ED 50) 


40 217 


0 


40 039 


ED 50 = 200 


40 216 


100 


40 206 


0 


40 271 


100 


40 401 


0 


40 398 


ED 50 » 350 


40 142 


• ED 50 = 297 


40 316 


70 


40 395 


70 


40 397 


100 


40 404 


40 


40 272 


72 


40 319 


ED 50 » 175 


40 253 


50 


40 355 


40 


40 254 


50 


40 318 


90 


40 4 43 


40 


40 4 62 


30 


40 46 6 


30 


40 98 4 


60 


40 98 9 


50 
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TABLE ' VIII 



N° Products" 


Median effective dose of protection 
from tonic crises 

(.ED 50) (mg/kg p. osj 




Bicuculline 


Electroshock 


40 039 


300 


250 


40 142 


325 


150 


40 253 


< 500 


500 


40 254 


<500 




40 271 


<500 


500 


40 379 


450 




40 418 


300 




40 462 


150 


500 


40 463 


380 




40 467 


150 


< 500 


40 521 


250 


180 


40 947 


250 


400 


TABLE. . IX 





Controls 


■ Treated 40039 
500 mg/kg p. os 


p .cent/ 

/controls 


Rate of amino 
butyric acid 
In. pg/g brain 


280 - 8 


321 - 12 * 


14 # 6 


* P<0,05 
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T ABLE . XI 



N° Product 


p. centof mortality 


at 500 mg/kg 
p • OS 


at 1000 mg/kg 
p . OS 


40 039 


0 


100 


40 142 


0 


0 


40 206 


0 


0 


40 209 


0 


20 


40 216 


0 


100 


40 217 


0 


0 


40 253 


0 


0 


40 254 


0 


20 


40 271 


0 


100 


40 272 


0 


0 


40 316 


0 


0 


40 319 


— 0 -— — 


0 


40 355 


0 


0 


40 395 


0 


20 


40 397 


0 


20 


40 398 


0 


0 


40 401 


0 


0 


40 404 


0 


0 
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TABLR Xl(cont. ) 



N° Product 


p. cent of mortality 


at 500 mg/kg 
p. OS 


at 1000 mg/kg 

p. 08 


40 417 


0 


20 


40 418 


0 


0 


40 443 


0 


0 


40 462 


0 


0 


40 463 


0 


0 


40 466 


0 


0 


40 467 


0 


0 


40 581 


0 


0 


40 947 


0 


0 


40 984 


0 


100 


40 989 


0 


80 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE PROPERTY 
OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1 * . A process for the preparation of amrdes of 

lower alkyl amino acids corresponding to general formula: 

R-CONH - (CH 2 ) m - CH - (CH^ - CON^* 1 (I) 

X R 2 

in which: 

- R designates a linear or branched alkyl group 
having from 1 to 7 carbon atoms or a cycloalkyl group; 

- m represents an integer of from 0 to 3; 

- n represents an integer of from 0 to 2, on 
condition that m+n is equal to or greater than 1 ; 

- X represents hydrogen, a lower alkyl group (1 to 4 
carbons), a phenylalkyl group in which the phenyl group is 
possibly substituted, 

- R^ and R 2 considered separately designate hydrogen, 
a linear or branched alkyl group having from 1 to 18 carbon 
atoms, an aralkyl group, a cycloalkyl group or a possibly 
substituted phenyl group, 

- or Rj^ and R 2 considered together with the nitrogen 
atom to which they are attached represent a heterocycle with 

5 to 6 groupings possibly comprising a second hetroatom 
which comprises reacting an aminoacid of formula: 

X 

H 2 N - (CH 2 ) m - CH- (CH 2 ) n - COOR' (II) 

in which m, n and X have the meanings given above and R' is a 
hydrogen atom or a lower alkyl group (1 to 4 carbon atoms), or 
ester thereof with an acid chloride of formula R. CO CI so as 



to convert the amine group thereof into an amide radical, and 
subjecting the product so formed to amidif ication with a 
compound of formula HN*" R 1. 



2 * The process according to claim 1, wherein 

amidification is effected by reaaction of a product in which 
R f is lower alkyl with the amine HN- R 1 , operating in solution 

2 

in alcohol or using an excess of amine as solvent, and at a 
temperature of between about 0 and about 50°C. 

3 - The process of claim 2, wherein an ester of an acid 

(R 1 =H) of formula IT with a lower alcohol is amidified with 
the amine . 



4 • Amides of lower alkyl amino acids corresponding to the 

general formula (15 given in claim 1, whenever prepared by a 
process according to claim 1, claim 2 or claim 3, or an 
obvious chemical equivalent thereof. 

5 - The Process of claim 2, wherein amidification is 

effected on a mixed anhydride of the acid CR 1 = H) by action 
on the acid of an ethyl chlorof ormate in the presence of an 
alkaline agent, 

6. The process of claim 5 wherein said alkaline agent 

is tri ethyl amine. 

7 • Amides of lower alkyl amino acids corresponding to the 

general formula CD given in claim 1, whenever prepared by a 
process according to claim 5 or claim 6, or an obvious 
chemical equivalent thereof. 



<3 5~ 



8. The process of claim 1 wherein a 4-aminobutyric 

acid amide of formula CH 3 ~ tCH 2 ) 2 ~CONH- CCH 2 ). 3 -CON^ C 4 H 9 

C 4 H 9 

is prepared by reaction of 4-aminobutyric acid with butyryl 
chloride, and reaction of the product so formed with 
dibutylamine . 

9- 4-aminobutyric acid amide of formula 

CH 3 - CCH 2 ) 2 -CONH- (*CH 2 ) 3 -CON<; C 4 H 9 

C 4 H 9 

whenever prepared by a process according to claim 8 or an 
obvious chemical equivalent thereof. 



10. Tne process of claim 1 wherein a 4-aminobutyric 

acid amide of formula 

CH~ (CH^) 9 -CONH-)CH-) --CON ( 

N (CH 2 ) 3 CH 3 

is prepared by reaction of 4-aminobutyric acid with butyryl 
chloride, and reaction of the product so formed with 
n -bu ty 1 amine . 

4-aminobutyric acid of formula 

CH (CH 9 ) --CONH- (CH_ ) _-C0N 

23 X (CH 2 ) 3 CH 3 

whenever prepared by the process according to claim 10 or 
an obvious chemical equivalent thereof. 



